Tankyrase promotes primary precursor miRNA processing to precursor miRNA.
Tankyrases (TNKS and TNKS2) are members of poly(ADP-ribose) polymerase (PARP) family proteins. Tankyrase has multiple ankyrin repeat cluster (ARC) domains, which recognize the tankyrase-binding motifs in proteins including the telomeric protein, TRF1 and Wnt signal regulators, AXINs. However, the functional significance of tankyrase interaction with many other putative binding proteins remains unknown. Here, we found that several proteins involved in microRNA (miRNA) processing have putative tankyrase-binding motifs and their functions are regulated by tankyrase. First, chemical inhibition of tankyrase PARP activity downregulated the expression levels of precursor miRNAs (pre-miRNAs) but not primary precursor miRNAs (pri-miRNAs). A subsequent reporter assay revealed that tankyrase inhibitors or PARP-dead mutant tankyrase overexpression repress pri-miRNA processing to pre-miRNA. Conversely, a PARP-1/2 inhibitor, olaparib, did not affect pri-miRNA processing. Tankyrase ARCs bound to DGCR8 and DROSHA, which are essential components for pri-miRNA processing and have putative tankyrase-binding motifs. These observations indicate that tankyrase binds to Microprocessor, DGCR8 and DROSHA complex and modulates pri-miRNA processing to pre-miRNA.